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© A method of Improving the pyrolytic deposition rate of metal oxide film 

T° liti( ; de P° sition Process, for pyrolitic 
deposition of powder to form metal oxide film 
is improved. A substrate is heated, and powde^ 
£ sprayed at the substrate, using oxygen gas as 
Je earner gas. Up to one-third greater deposi- 
tion rate results, as compared to the process 
using compressed air as the carrier gS^S 
example organo-cupric powder is sprayed to 
form a copper oxide film. 
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This invention relates to a pyrolitic deposition 
process, and more particularly, to pyrolitic deposition 
of organo-cupric powder for the formation of copper 
oxide film. 

In the formation of electrochromic devices, and in 
other applications, copper oxide films are employed, 
and are deposited on glass substrates. U.S. Patent 
No. 4,830,471 discloses copper oxide in electro- 
chromic devices, and the content of this patent is in- 
corporated by reference. 

It is known to deposit copper oxide film by pyrolitic 
process. In such a process, a substrate is heated. 
Cupric acetyl acetonate powder is then sprayed on the 
hot substrate. The cupric acetylacetonate is atomised 
by compressed air. A film of copper oxide results. 

It is an object of this invention to improve the 
known pyrolitic process by which a copper oxide film 
is deposited on a substrate such as glass. 

An advantage of the invention is that in conditions 
of actual use, the invention has resulted in a one-third 
greater deposition rate than the deposition rate of the 
known process. 

Another advantage of the invention is that desir- 
ably increased deposition rate may be achieved with 
minimal change to circumstances of the known proc- 
ess. 

This invention is directed to a new pyrolitic depos- 
ition process. In particular, this invention is directed to 
a new pyrolitic process for forming a metal oxide coat- 
ing on a hot glass substrate. 

According to the invention, a metal oxide coating 
is formed on a hot glass substrate by pyrolysis of a 
powder at a surface of the substrate. The process of 
the invention comprises spraying the surface of the 
substrate with a suspension of powder in oxygen gas. 

Examples follow of the practice of the prior art, 
and of the invention, by the inventors. 

A substrate, 12" x 12" x 1/8", of low E glass (glass 
with pyrolyticSn0 2 .F coating) was heated in a vertical 
furnace to a temperature of 1080°F. It is believed tem- 
peratures in the range of approximately 900°F to ap- 
proximately 1135°F will provide desirable results. 
Upon exiting the furnace to room temperature, 5g of 
cupric acetylacetonate powder was sprayed on the 
hot glass/Sn0 2 .F surface with a Binks model 171, 
hand-held floccing gun. The distance from the 
glass/Sn0 2 .F surface to the gun nozzle was approxi- 
mately 5 inches. Compressed air was used for atom- 
ising the cupric acetylacetonate powder. The atomisa- 
tion pressure was 50 psi. Each cycle of heating and 
spraying is called one application. The Cu x O film was 
made in two applications. The film had a thickness of 
about 600 A. 

The same applications of Cu x O film were repeat- 
ed. Hbwever dry oxygen gas was used for atomising 
the cupric acetylacetonate powder. The dry oxygen 
gas was, as preferred, 99.999% dry. Process vari- 
ables and settings were otherwise the same. The 



Cu x O film deposited on the glass/Sn0 2 .F surface had 
a thickness of about 800 A. 

Oxygen gas as the atomisation agent resulted in 
a thicker Cu x O film. The film was thicker by one-third. 
5 It is believed that the use of oxygen gas in the manner 
described above improved the pyrolytic deposition 
rate of the Cu x O film by one-third. It is also believed 
that ozone gas may provide similar results. 

10 

Claims 

1 . A pyrolytic deposition process for forming a metal 
oxide on a hot glass substrate by pyrolysis of a 

is powder at a surface of said substrate, said proc- 

ess comprising spraying said surface with a sus- 
pension of said powder in oxygen gas. 

2. A pyrolytic deposition process for forming a cop- 
20 per oxide on a hot glass substrate by pyrolysis of 

cupric acetylacetonate powder at a surface of 
said substrate, said process comprising spraying 
said surface with a suspension of said powder in 
a carrier gas consisting essentially of dry oxygen 
25 gas. 

3. A pyrolytic deposition process according to claim 
2, wherein said surface comprises a fluorine dop- 
ed tin oxide coating on said hot glass substrate. 
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